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Formate metabolism in sugar beet leaf, 289 
Freeze preservation of somatic embryos and 
clonal plantlets of carrot, 460 
Freezing survival, black locust tree proto- 


plasts, 722 
Freezing tolerance, wheat seedling, linolenic 
acid and, 5 
Fruit 
loquat, sorbitol-6-phosphate dehydrogen- 
ase, 715 


sour cherry, isolation of GA3, 129 
tomato 
ribulose-1,5-bisphosphate carboxylase/ 
oxygenase changes in, 486 
ripening, cell wall polysaccharide degra- 
dation during, 117 
Fusicoccin 
corn root tissue response to, 255 
-dependent response in cytokinin bioassay, 
269 
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Galactolipid synthesis in Vicia faba leaves, 
669, 674 
Galactosyl transferase activity sites in Vicia 
faba leaves, 669 
Geotropism, pea epicotyl, red light and, 218 
Germination 
ethylene-induced, alternative respiration 
system and, 1039 
fern spore, photocontrol of, 704, 984 
lettuce endosperm strength during, 126 
lettuce seed, temperature effect on fatty 
acid-induced inhibition of, 61 
wheat seed 
nonhistone chromosomal proteins and 
transcription during, 1016 
UDP-glucose increase during, 146 
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Gibberellin 
As, movement in leaf petioles during water 
stress-induced abscission, 152 
Azo, isolation from sour cherry, 129 
differentiation of primary phloem fibers, 
609 
temperature and, in carrot seedstalk elon- 
gation, 1055 
Globoid crystal 
calcium distribution, 847 
composition, 307 
B-1,3-Glucan, in cotton fibers, 1158 
Glucose catabolism pathway, 450 
ADP-Glucose formation by chloroplast ex- 
tract, 109 
['*C]Glucose studies of CO, fixation by lupin 
root nodules, 450 
UDP-Glucose increase during wheat embryo 
germination, 146 
Glutamate synthase in corn endosperm and 
roots, 793 
Glutamate synthesis, soybean cell, 409 
Glutamine metabolism, algal chloroplast, 578 
Glycerolipid, fatty acid incorporation into, in 
Vicia faba leaves, 674 
Glycidate, CO, fixation and, 887 
Glycoprotein, bean, 557 
Glyphosate 
auxin transport and, 882 
IAA transport and, 882 
Gonyaulax polyedra, circadian rhythm in bio- 
luminescence reset by vanillic acid, 324 
Grana-rich and grana-deficient chloroplast 
mutants of barley, thylakoid mem- 
branes, 174 
Greening, corn, proteins appearing during, 
436 
Growth (see also Elongation) 
tulip, temperature regulation, 1111 
Growth rate, hysteresis in, 1089 
Growth temperature, effect on membrane lip- 
ids and photosynthesis, 524 
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Hedera canariensis leaf, carbonate dehydra- 
tase, 216 
Helminthosporium maydis trace T toxin 
ATP level reduction by, 806 
inhibition due to NAD* leakage, 1149 
Herbicide (see also specific herbicides) 
photomorphogenic responses and, 481 
Hibiscus micranthus leaf, enzyme activity dur- 
ing senescence, 318 
Hill reaction inhibitor, bentazon as, 213 
Hormonal imbalance, abnormal stomatal be- 
havior and, in wilty iomato mutant, 
1044 
Hormone wound, traumatin, identification of, 


Hydrogen production, hydrogenase activity 
and, in peas, 816 
Hydrogenase activity, H2 production in peas 
and, 816 
Hydrogenase inactivation, 1138 
Hydrolytic enzymes in plant vacuoles, 1123 
Hydroxymethyltransferase serine from spin- 
ach leaf, 783 
Hydroxyproline, cell wall-bound, phyto- 
chrome control of, in pea epicotyls, 444 
N-Hydroxysuccinimide modification, 79 
Hygrometer, thermocouple, correcting ther- 
mal gradient errors in, 221 
Hypocotyl 
cotton, glyphosate and IAA transport, 882 
mung bean, ethylene production, 589 
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Hysteresis in membrane potential and growth, 
1089 


I 


Indoleacetic acid (IAA) 
glyphosate and, 882 
metabolism, ABA and, 1044 
transport, cycloheximide inhibition of, 1217 
Indoleacetic acid oxidase, pea seedling, 696 
Ion fluxes, oat root, diethylstilbestrol effect 
on, 42 
Ion transport in isolated tobacco protoplasts, 
183, 191 
lonic regulation for cytokinin action, 264 
Iron, ferric reduction, light and, 692 
Isochrysis galbana metabolism, daylength and, 
947 
Isoenzyme, pyruvate kinase, in etioplasts and 
chloroplasts, 903 
Isofloridoside-phosphate synthase, activation 
after osmetic stress, 455 
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Jerusalem artichoke tuber 
crown gall tumorigenesis, 989 
mitochondrial protein synthesis, 67 
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Kidney bean 
abscission zones, ethylene effect on plasma 
membrane density, 677 
metalloenzyme inhibitor, 562 
Kinetin movement in leaf petiole during water 
stress-induced abscission, 152 


Leaf 
Atriplex patula, salinity and anatomy, 700 
barley 
phytochrome pelletability, 503 
proline, translocation, and water stress in, 
518 
bean 
callose deposition with excess exposure to 
metals, 1170 
carbon export reduced with metal bur- 
dens, 1165 
nitrate reductase activity, 421 
polygalacturonase and abscission, 1133 
salinity and anatomy, 700 
castor bean pyruvate kinase isoenzymes, 
903 


corn, amino acid molarities, 567 
cotton 
petiole, kinetin and GA; movement in, 
during water stress-induced abscission, 
152 
salinity and anatomy, 700 
starch component ratio, 973 
cucumber, ethylene and ethane emission 
after SO, injury, 924 
Hedera canariensis, carbonate dehydratase, 
216 
pea 
control of growth by high irradiance re- 
sponses, 833 
nitrogen assimilation enzyme distribu- 
tion, 232 
pyruvate kinase isoenzymes, 903 
pepper, porphobilinogen deaminase in se- 
nescence, 1154 
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poinsettia, porphobilinogen deaminase in 
senescence, 1154 
Salvia occidentalis, phenol metabolism, 765 
senescence, enzyme activities during, 318 
sorghum, dhurrin metabolism, 1022 
spinach 
carbonate dehydratase, 216 
proline oxidase, 531 
serine hydroxymethyltransferase, 783 
squash, ethylene and ethane emission after 
SO, injury, 924 
Strawberry, photosynthesis in changing 
light, 542, 1033 
sugar beet, formate metabolism, 289 
sunflower, photorespiration, 399 
TEMPO-labeled, electron spin resonance, 
1220 
tomato, chilling and photosystem II, 796 
Tradescantia albiflora, carbonate dehydra- 
tase, 216 
Vicia faba, galactolipid synthesis, 669, 674 
wheat 
isolation of protoplasts and chloroplasts, 
1212 
net photosynthesis, 916 
nitrate reductase stability, 346 
Legume 
nodulated, transport of carbon and nitro- 
gen, 730 
xylem-borne amino compound uptake and 
utilization, 1076 
Lemna minor 
borate exchanges, 283 
pyrimidine metabolism, 979 
titration of cell walls, 1117 
Lemna paucicostata 6746, ATP levels, 548 
Lemongrass, photosynthetic rate, 406 
Lettuce 
endosperm, strength during germination, 
126 
seed 
germination, temperature effect on fatty 
acid-induced inhibition of, 61 
potentiation, 121 
Leucine tRNA, isoaccepting species from soy- 
bean cotyledons, purification, 79, 87 
Lichen, water regime and '*C/"*C ratios, 201 
Light (see also Radiation) 
blue, phototropic responses of Vaucheria 
geminata to, 1107 
changing, photosynthesis and, 542, 1033 
cotton growth and, 692 
-dark regulation of starch metabolism in 
spinach chloroplasts, 105, 109 
-dependent polyunsaturated fatty acid bio- 
synthesis, 328 
energy redistribution, temperature depend- 
ence, 524 
ferric iron reduction and, 692 
-harvesting complex in barley, 237 
-induced redox reactions, temperature de- 
pendence, 524 
-induced transients of chlorophyll proteins 
668 and 743, 1182 
Lemna ATP levels and, 548 
nitrate assimilation and, 1205 
nitrate reductase activity and, 1098 
nitrate uptake and, 1098 
pulsed, phototropic responses, 1107 
red 
-inhibited mesocotyl elongation, 1062 
a epicotyl gectropism and, 218 
‘rubidium uptake and, 139 
-requiring lettuce seeds, potentiation, 121 
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reversal of ethylene inhibition, 984 
Linkage analysis of bean glycoprotein, 557 
Linolenic acid, freezing tolerance and, 5 
Lipid 

bilayers, sterols in, 802 

oxidation, in aged soybean seeds, 726 

Synechococcus lividus membrane, growth 

temperature and, 524 

Lithium inhibition of thigmomorphogenetic 
response, 1215 

Loquat fruit, sorbitol-6-phosphate dehydro- 
genase, 715 

Lupin 

root nodules, CO, fixation, 450 

transport of carbon and nitrogen, 730 

white 

cytokinin activity, 873 
organic solute transport, 1082 
xylem-borne amino compound uptake 
and utilization, 1076 
Lysine-sensitive aspartokinase repression in 
carrot, 583 
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Macrocystis integrifolia, long distance trans- 
port, 995, 1003 
Magnesium 
inhibition of photosynthesis, 754 
-protoporphyrin monoester, biosynthesis 
and accumulation, 227 
Maize (see Corn) 
Malate synthase in dry oilseeds, 1068 
Maltose, soybean cell variants using, 718 
Mathematical analysis of K* dependence of 
root cell potential, | 
Membrane (see also Plasma membrane; Thy- 
lakoid membrane) 
artichoke tuber, changes during dormancy, 
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Membrane lipid, photosynthesis and, in biue- 
green alga, 524 
Membrane potential, hysteresis in, 1089 
Mesembryanth crystallinum, salt require- 
ment for CAM, 749 
Mesocotyl, corn, red light-induced elongation, 
1062 
Mesophyll 
cells 
asparagus, amino acid uptake, 621 
photosynthetic enzyme distribution, 209 
protoplast 
C; plant, chloroplasts from, 821 
corn, ATP level reduction, 806 
tobacco, ATPase, 936 
Metabolism 
algal, daylength and, 947 
carbon, in seagrasses, 650 
cytokinin, in bean, 298 
dhurrin, in sorghum seedlings, 1022 
ethylene. 169 
formate, in sugar beet leaf, 289 
glutamine, algal chloroplast, 578 
IAA, ABA effect on, 1044 
methionine, in etiolated pea stem sections, 
639 
nitrogen, low soybean root temperature 
and, 956 
phenol, in Salvia occidentalis, 765 
phospholipid, in castor bean mitochondria, 
963 
polyamine, in carrot cells, 341 
purine nucleotide, of germinating soybean 
embryonic axes, 100 
pyrimidine, in Lemna minor, 979 
starch, spinach chloroplasts, 105, 109 
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Metabolites, potato stress, 359 
Metal, excess exposure 
callose deposition, 1170 
carbon export reduced, 1164 
Metalloenzyme inhibitor from kidney beans, 
562 
Metalloporphyrins, biosynthesis and accu- 
mulation, 227 
Methionine 
ethylene synthesis and, 507 
metabolism in etiolated pea stem sections, 
639 
-rich polypeptide synthesis, 354 
Mitochondria 
castor bean, phospholipid metabolism, 963 
corn, energy-linked sulfate uptake, 635 
potato 
cyanide-resistant respiration, 149 
substrate uptake, 591 
Mitochondrial membrane, artichoke tuber, 
changes in dormancy, 363 
Mitochondrial protein synthesis, Jerusalem 
artichoke tuber, 67 
Morning glory flower, ethylene synthesis, 507 
Mung bean hypocotyl, ethylene production, 
589 


Mustard, white, San 9789 effect on photomor- 
phogenesis, 481 
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Nematicide, ambimobility of xenobiotics, 367 
Neurospora, circadian rhythms, 1049 
Nickel, excess exposure 
callose deposition, 1170 
carbon export, 1165 
Nicotiana plumbaginifolia leaf, enzyme activity 
during senescence, 318 
Nicotinamide adenine dinucleotide (NAD) 
leakage, HmT toxin inhibition due to, 
1149 
Nitella, transverse viscoelastic extension, 657 
Nitrate assimilation in barley seedling, CO, 
light, and 1205 
Nitrate reductase 
bean leaf, 421 
cotton ovules, 57 
light and, 1098 
stability, 346 
Nitrogen 
assimilation 
bean plant, 421 
distribution of enzymes of, 232 
fixation 
inhibition of, 450 
symbiotic, environmental and genotypic 
effects on respiration associated with, 
892 
-fixing capability, bentazon and, 213 
metabolism, low soybean root temperature 
and, 956 
proline, translocation, water stress and, in 
barley leaves, 518 
transport in nodulated legume, 730 
Nitrogenase activity 
bean root nodule, 421 
pea root nodules, 816 
Nodule 
bean root, nitrogenase activity, 421 
lupin root, COz fixation, 450 
Noise, voltage, Chara corallina plasmalemma, 
709 
Nuclear magnetic resonance, cereal crown wa- 
ter, 627 
Nucleotide, purine, metabolism, of germinat- 
ing soybean embryonic axes, 100 


Oat 
coleoptile 
acid-induced cell wall loosening, 898 
rowth, phytochrome control of, 440 
‘rubidium uptake, 139 
dormancy, fatty acids, ABA, and, 758 
root 
diethylstilbestrol effect on, 42, 48, 53 
potassium absorption, 53 
San 9789 effect on photomorphogenic re- 
sponses, 481 
Ocnothera drummondii pollen tube, hysteresis 
in membrane potential and growth, 
1089 
Oilseed, malate synthase in, 1068 
Onoclea sensibilis spore germination, light re- 
versal of ethylene-induced inhibition, 
984 
Orange, callus formation, ABA-induced, 280 
Osmotic regulation, 455 
Osmotic stress, synthase activation after, 455 
Ouabain effect on Na* efflux pump in corn 
roots, 940 
Ovule, cotton 
fiber development, 57 
nitrate reduction, 57 
Oxamyl, ambimobility of xenobiotics, 367 
Oxidation, lipid, in aged soybean seeds, 726 
12-Oxo-trans-10-dodecenoic acid (see Trau- 
matin) 
Oxygen 
cyanide-resistant respiration effected by, 
149 
ethylene metabolism and, 169 
evolution, magnesium inhibition of, 754 
inactivation of hydrogenase, in Chlamy- 
domonas reinhardi, 1138 
wheat leaf affinity for, 916 


Panicum miliaceum chloroplasts from proto- 
plasts, 821 
Parenchyma specialized cells, photosynthetic 
enzyme distribution, 209 
Pea 
chloroplast, DNA sequence homologies, 
660 
cotyledon, a-amylase activity, 1010 
epicotyl 
phytochrome control of cell wall-bound 
hydroxyproline content, 444 
phytochrome control of growth, 440 
red light and geotropism, 218 
“rubidium uptake, 139 
leaf 
control of growth by high irradiance re- 
sponses, 833 
nitrogen assimilation enzyme distribu- 
tion, 232 
porphobilinogen deaminase in senes- 
cence, 1154 
pyruvate kinase isoenzymes, 903 
protoplast, enzyme localization, 232 
root nodule, nitrogenase and hydrogenase 
activity variation, 816 
seedling 
ethylene metabolism and action, 169 
high irradiance responses, 833 
IAA oxidase, 696 
stem 
control of growth by high irradiance re- 
sponses, 833 
ethylene formation, 639 
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Pea—continued 
methionine metabolism, 639 
symbiotic nitrogen fixation, environmental 
and genotypic effects on respiration 
associated with, 892 
Peanut protein, two-dimensional electropho- 
resis, 301 
Pelletability, phytochrome, 503 
Pennisetum typhoideum leaf, enzyme activity 
during senescence, 318 
Peptidases, corn development and, 1198 
Pericarp, tomato, anionic peroxidase, 93 
Peroxidase 
activity during leaf senescence, 318 
anionic, from tomato pericarp, 93 
Peroxisomal enzyme (see Enzyme) 
Peroxisome, sugar beet leaf, formate metabo- 
lism, 289 
Petal, tulip, hydrolytic enzymes in vacuoles, 
1123 
Petiole, cotton leaf, kinetin and GA» move- 
ment in, during water stress-induced 
abscission, 152 
Pharbitis nil, flowering, benzyladenine action 
on, 643 
Phenol metabolism, in Salvia occidentalis, 765 
Phloem 
Coleus, differentiation of, 609 
white lupin, organic solute transport, 1082 
Phloem loading, of sucrose, 744 
Phosphate uptake, corn roots, 952 
Phospholipid 
bilayers, plant sterols in, 802 
synthesis, mitochondrial, 963 
Photoassimilate export from bean leaves ex- 
posed to excess metals, 1164, 1170 
Photochlorophyllide, photoconversion, 1102 
Photocontrol 
of anthocyanin synthesis, 841 
of fern spore germination, 704, 984 
Photoconversion, photochlorophyllide, 1102 
Photomorphogenic responses, San 9789 and, 
481 
Photoreactions in corn bundle sheath cells, 
133 
Photorespiration 
and, 399 
formate metabolism in sugar beet leaf per- 
oxisomes during, 289 
Photosynthesis 
algal, daylength and, 947 
bentazon and, 213 
in changing light, 542, 1033 
low soybean root temperature and, 956 
magnesium inhibition of, 754 
membrane lipids and, 524 
net, in wheat leaf, 916 
salinity and, 700 
seagrasses, 650 
strawberry leaf, in changing light, 542 
Photosynthetic electron transport 
corn bundle sheath cells, 133 
spinach chloroplasts, disalicylidenepro- 
panediamines effect on, 605 
Photosynthetic enzymes, distribution in Arun- 
dinella hirta cells, 209 
Photosynthetic rate 
citronella, 406 
lemongrass, 406 
Photosynthetic rhythm in Euglena, 495 
Photosystem II 
antennae, 20, 26 
chilling and, in tomato, 796 
Chlorella pyrenoidosa, 20 
Cyanidium caldarium, 20, 26 
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plastoquinone pool, 26 
reaction centers, 20, 26, 30 
Phototropic response to pulsed light, 1107 
Phycobilisome 
energy transfer to PSII reaction centers in 
Cyanidium caldarium, 30 
from blue-green and red algae, 615 
Phytochrome 
controi 
of pea epicotyl cell wall-bound hydroxy- 
proline content, 444 
of pea epicotyl growth, 440 
destruction, in red-absorbing form, 680 
pelletability, 503 
Pigment-protein, light-harvesting complex in 
barley, 237 
Pineapple leaf, hydrolytic enzymes in vacu- 
oles, 1123 
Plantlet, clonal, carrot, freeze preservation of, 
460 
Plasmalemma, Chara corallina, voltage noise, 
709 
Plasma membrane 
ATPase 
diethylstilbestrol inhibition of 48, 53 
soybean root, 573, 1187 
density, ethylene and, 677 
vesicles, from meristematic and mature soy- 
bean root tissue, 1191 
Plastid 
corn, amino acid molarities, 567 
pyruvate kinase isoenzymes, 903 
replication, inhibition of, 979 
Poinsettia leaf, porphobilinogen deaminase in 
senescence, 1154 
Pollen 
corn, starch-synthesizing enzymes, 312 
Oenothera dru dii, hysteresis in mem- 
brane potential and growth, 1089 
Polyamine metabolism in carrot cells, 341 
Polygalacturonase 
abscission and, in bean leaf, 1133 
subterminal, 74 
Polypeptide, methionine-rich, synthesis, 354 
Polyphenoloxidase activity during leaf senes- 
cence, 318 
Polyphenols, adsorbed by PVP and BSA from 
cell cultures, 206 
Polysaccharides, cell wall, degradation during 
tomato fruit ripening, 117 
Polyvinylpyrrolidine, effect on cell cultures, 
206 


Porphobilinogen deaminase in senescence, 
1154 
Potassium 
absorption, in oat root by diethylstilbestrol, 
53 
accumulation, temperature and, in Vicia 
faba, 388 
dependence of root cell potential, | 
in CO, assimilation, 878 
recirculation in tomato plants, 1143 
stimulated ATPase from soybean root 
plasma membrane, 573, 1187 
uptake, corn roots, 952 
Potato 
ambimobility of xenobiotics, 367 
cyanide-resistant respiration, 149, 837 
mitochondria 
cyanide-resistant respiration, 149 
substrate uptake, 591 
tuber, sesquiterpenoid stress metabolites, 
359 
Proline accumulation, water stress-induced 
in barley leaves, 518 
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in spinach leaves, 531 
Proline oxidase, in spinach leaves, 531 
Proplastid, Euglena, enzymes, 468 
Protein 
chlorophyll, 668 and 743, light-induced 
transient states, 1182 
cotton seed, development of, 255 


nonhistone chromosomal, transcription 
and, 1016 

peanut, two-dimensional electrophoresis, 
301 


-pigment, light-harvesting complex, 237 
synthesis, mitochondrial, in Jerusalem arti- 
choke tuber, 67 
synthesized by isolated corn plastids, 436 
Protein body, cucumber cotyledon, calcium 
contribution in globoid crystals, 847 
Proton transport, role in phloem loading of 
sucrose, 744 
Protoplasts 
apple, ethylene production, 931 
black locust tree, freezing survival, 722 
pea, enzyme localization, 232 
tobacco 
ColE1-kan plasmid DNA binding, 683 
ion transport, 183, 191 
wheat, isolation, 1212 
Protoporphyrin IX biosynthesis and accumu- 
lation, 227 
Pyrimidine metabolism in Lemna minor, 979 
Pyrophosphatase activity during leaf senes- 
cence, 318 
Pyruvate kinase isoenzymes, in plastids, 903 
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Radiation, reversible effects of green and or- 
ange-red on plant cell elongation, 114 
Ramalina duriaei, water regime and carbon 
isotope composition, 201 
Raphanus sativus leaf, enzyme activity during 
senescence, 318 
Respiration 
alternative system, ethylene-induced ger- 
mination and, 1039 
cyanide-resistant 
ethylene and oxygen effect on, 149 
in potato, 359, 837 
dark, algal, 947 
with symbiotic nitrogen fixation in peas, 
environmental and genotypic effects 
on, 892 
Rhizobia, DNA content, 402 
Ribonucleic acid (RNA) 
messenger, castor bean endosperm, 769 
transfer 
Astragalus bisulcatus, 511 
cytokinin distribution, 35 
leucine, isoaccepting species from soy- 
bean cotyledons, purification, 79, 87 
Ribonucleosides, cytokinin-active, distribu- 
tion in tRNA, 35 
Ribosome binding of leucine tRNA isoac- 
cepting species, 87 
Ribulose 1,5-bisphosphate as CO, acceptor, 
788 
Ribulose-1,5-bisphosphate carboxylase, en- 
zymic fractionation of stable carbon 
isotopes of CO» by, 852 
Ribulose-1,5-bisphosphate carboxylase/oxy- 
genase, changes during tomato fruit 
development and ripening, 486 
Rice 
leaf, enzyme activity during senescence, 318 
seed, amylase formation, 336 
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seedling, phytochrome and nitrate reduc- 
tase, 1098 
Ripening, tomato fruit 
cell wall polysaccharide degradation dur- 
ing, 117 
enzyme changes during, 486 
Root 
bean, nodule, nitrogenase activity, 421 
corn 
fusicoccin and washing responses, 255 
glutamate synthase, 793 
phosphate uptake, 952 
potassium dependence of cell potential, 
| 
potassium uptake, 952 
release of “rubidium to xylem, 163 
sodium efflux pump, 940 
cress, cell elongation, 114 
lupin nodules, CO: fixation, 450 
nodule 
bean, nitrogenase activity, 421 
lupin, CO, fixation, 450 
pea, nitrogenase and hydrogenase activ- 
ity variation, 816 
oat 
diethylstilbestrol effect on 42, 48, 53 
potassium absorption, 53 
soybean 
low temperature effects on nitrogen me- 
tabolism and photosynthesis, 956 
plasma membrane ATPase, 573, 1187 
plasma membrane vesicles, 1191 
RPC-2 purification, 87 
“Rubidium 
movement to xylem exudate from corn root 
apex, 163 
uptake 
auxin and, 139 
red light and, 139 
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Saccharomyces fragilis endo-polygalacturon- 
ase, 74 
Salicylaldehyde, disalicylidenepropanedi- 
amine and, 1210 
Salicylhydroxamic acid-sensitive lettuce seed 
potentiation, !21 
Salt 
accumulated in corn root apex, release to 
xylem, 163 
leaf anatomy and, 700 
photosynthesis and, 700 
requirement for CAM, 749 
succulence and, 700 
tolerance, chenopods, 156 
Saliva occidentalis leaf, phenol metabolism, 
765 
San 9789, photomorphogenic resposises and, 
481 
Seagrasses, photosynthesis, 650 
Sedum praealtum, intracellular enzyme local- 
ization in CAM, 738 
Seed 
bean, developing, ABA in, 552 
cocklebur, alternative respiration system in 
ehylene-stimulated germination, 1039 
cotton, protein development, 255 
lettuce 
germination, temperature effect on fatty 
acid-induced inhibition of, 61 
potentiation, 121 
peanut, two-dimensional electrophoresis of 
proteins, 301 
rice, amylase formation, 336 
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sour cherry, isolation of GAg2, 129 
soybean, lipid oxidation during aging, 726 
wheat, nonhistone chromosomal proteins 
and transcription during germination, 
1016 
white lupin, cytokinin distribution, 873 
Seedling 
alfalfa, SO.-injured, ethylene and ethane 
production, 142 
Amaranthus, betacyanin assay for cytoki- 
nins, 264, 269, 274, 277 
barley, nitrate assimilation, 1205 
cabbage, anthocyanin synthesis, 841 
pea 
cotyledon influence on a-amylase activ- 
ity, 1010 
ethylene metabolism and action, 169 
high irradiance responses, 833 
IAA oxidase, 696 
rice, phytochrome and nitrate reductase, 
1098 
sorghum 
dhurrin metabolism, 1022 
suberin from Casparian band, 433 
tomato, anthocyanin synthesis, 841 
wheat, freezing tolerance, 5 
Seedstalk, carrot, elongation, temperature and 
GA effect on, 1055 
Selenomethionine, ethylene synthesis and, 507 
leaf, enzyme activity during, 318 
porphobilinogen deaminase in, 1154 
Serine hydroxymethyltransferase, spinach 
leaf, 783 
Sesquiterpenoid stress metabolites, produc- 
tion by potato tuber, 359 
Silver ion effect on ethylene metabolism and 
action, 169 
Sodium efflux pump, ouabain and low tem- 
perature effect on, 940 
Solute, organic, transport in white lupin, 1082 
Sorbitol-6-phosphate dehydrogenase, loquat 
fruit, 715 
Sorghum 
leaf, enzyme activity during senescence, 318 
seedling 
dhurrin metabolism, 1022 
suberin from Casparian band, 433 
Sour cherry seed, isolation of GA3o, 129 
Soybean 
allantoic acid, 478 
allantoin, 478 
cell 
glutamate synthesis, 409 
polyphenols adsorbed from, 206 
variants using maltose, 718 
cotyledon, leucine tRNA isoaccepting spe- 
cies, purification, 79, 87 
embryonic axes, germinating, purine nu- 
cleotide metabolism, 100 
root 
low temperature effects on nitrogen me- 
tabolism and photosynthesis, 956 
plasma membrane ATPase, 573, 1187 
plasma membrane vesicles, 1191 
seed, lipid oxidation during aging, 726 
ureides, 478 
Spinach 
chloroplast 
glycidate and CO; fixation, 887 
photosynthetic electron transport, 605 
starch metabolism, 105, 109 
leaf 
carbonate dehydratase, 216 
proline oxidase, 531 
serine hydroxymethyltransferase, 783 


Xxi 
Spore, fern photocontrol of germination, 704, 
984 


Squash leaf, ethylene and ethane emission 
after SO: injury, 924 
Starch 
breakdown, enzymic mechanisms in ger- 
minating rice seeds, 336 
component ratio in cotton leaves, 973 
metabolism, spinach chloroplasts, 105, 109 
-synthesizing enzymes in corn pollen, 312 
Stem, pea 
control of growth by high irradiance re- 
sponses, 833 
ethylene formation, 639 
methionine metabolism, 639 
Steroids, phytochrome pelletability and, 503 
Sterols in lipid bilayers, 802 
Stickiness to glass, as measure of circadian 


changes in Chlamydomonas reinhardi - 


cell surface, 1175 
Stomatal aperture, Vicia faba, temperature 
and, 388 
Stomatal behavior 
abnormal, hormonal imbalance and, in 
wilty tomato mutant, 1044 
CO, concentration and, in CAM plant, 1029 
Stomate, Agave deserti, environmental influ- 
ences, 63 
Strawberry leaf photosynthesis, in changing 
light, 542, 1033 
Stress (see also Water stress) 
metabolites, sesquiterpenoid, 359 
osmotic, synthase activation after, 455 
Suaeda monoica, salt tolerance, 156 
Suberin from Casparian band of sorghum 
seedlings, 433 
Substrate uptake by potato mitochondria, 591 
Succinate uptake by potato mitochondria, 591 
Succulence, salinity and, 700, 749 
Sucrose 
phloem loading, 744 
translocation and storage in sugar beet, 828 
Sugar, corn endosperm, 416 
Sugar beet 
leaf, formate metabolism, 289 
sucrose phloem loading, 744 
sucrose translocation and storage, 828 
Sugarcane, frozen cells, survival effected by 
cryoprotectants in combination, 598 
Sulfate uptake, by corn mitochondria, 635 
Sulfur dioxide-injured plants, ethylene and 
ethane production, 142, 924 
Sunflower leaf, photorespiration, 399 
Synechococcus lividus, membrane lipids and 
photosynthesis, 524 
Synthase activation after osmotic stress, 455 
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Tabernaemontana coronaria leaf, enzyme ac- 
tivity during senescence, 318 
Teloschistes villosus, water regime and carbon 
isotope composition, 201 
Temperature 
algal metabolism and, 947 
change, cyclic, hysteresis and, 1089 
dependence of light-induced redox reac- 
tions, 524 
effect on fatty acid-induced inhibition of 
lettuce seed germination, 61 
gibberellin and, in carrot seedstalk elonga- 
tion, 1055 
growth, effect on membrane lipids and pho- 
tosynthesis, 524 
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Temperature—continued 
low 
artichoke tuber membrane survival, 363 
sodium efflux pump and, 940 
soybean root, nitrogen metabolism and 
photosynthesis effected by, 956 
regulation of tulip growth and ABA-like 
content, 
-sensitive betacyanin synthesis in Amaran- 
thus seedlings, 277 
Vicia faba stomatal aperature, K* accumu- 
lation and, 388 
2,2,6,6-Tetramethylpiperidine-1l-oxyl 
(TEMPO)-labeled leaves, electron spin 
resonance, 1220 
Thermal decomposition, 2-chloroethylphos- 
phonic acid, 474 
Thermal gradient errors, correcting, in hy- 
grometers, 221 
Thigmomorphogenetic response, lithium in- 
hibition of, 1215 
Thylakoid membrane 
composition and function in mutant barley 
chloroplast, 174 
ultrastructure in Cyanidium caldarium, 375 
Tobacco 
cell, hydrolytic enzymes in vacuoles, 1123 
leaf ATPase, 936 
mesophyll ATPase, 936 
protoplast 
ColE1-kan plasmid DNA binding, 683 
ion transport, 183, 191 
Tolerance (see also Freezing tolerance) 
salt, of chenopods, 156 
Tomato 
fruit, ripening 
cell wall polysaccharide degradation dur- 
ing, 117 
ribulose-1,5-bisphosphate carboxylase/ 
oxygenase changes in, 486 
leaf, chilling and photosystem II, 796 
pericarp, anionic peroxidase, 93 
potassium recirculation, 1143 
seedling, anthocyanin synthesis, 841 
wilty mutant, abnormal stomatal behavior 
and hormonal imbalance, 1044 
xylem vessels, amino acid escape from, 244 
Toxin, Helminthosporium maydis race T 
ATP level reduction by, 806 
inhibition due to NAD* leakage, 1149 
Tradescantia albiflora leaf, carbonate dehy- 


SUBJECT INDEX 


dratase, 216 
Transcription, nonhistone chromosomal pro- 
teins and, 1016 
Translocation, proline accumulation and, in 
water-stressed barley leaves, 518 
Transverse viscoelastic extension, Nitella, 657 
Traumatin identification, 536 
Tree, black locust, protoplast, freezing sur- 
vival, 722 
Triticum (see also Wheat) 
vulgare, leaf, enzyme activity during senes- 
cence, 318 
Tuber, artichoke 
crown gall tumorigenesis, 989 
membrane changes in dormancy, 363 
mitochondrial protein synthesis, 67 
Tulip 
ABA-like content, temperature regulation 
of, 1111 
growth, temperature regulation, 1111 
petal, hydrolytic enzymes in vacuoles, 1123 
Tumorigenesis, crown gall, in Jerusalem arti- 
choke tuber slices, 989 


U 
Ureides, soybean, 478 


Vacuole, hydrolytic enzymes, 1123 

Valonia, acid-induced cell wall loosening, 898 

Vanillic acid, circadian rhythm reset by, 324 

Vascular disruption, susceptibility, 1072 

Vaucheria geminata, phototropic responses to 
pulsed light, 1107 

Vesicles, plasma membrane, from meriste- 
matic and mature soybean root tissue, 
1191 

Vicia faba \eaf, galactolipid synthesis, 669, 674 


Voltage noise, Chara corallina plasmalemma, 
709 


WwW 
Washing, corn root tissue response to, 255 


Water 
cereal crown, nuclear magnetic resonance, 
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regime, '*C/"C ratios and, in lichens, 201 
Water stress 
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betacyanin synthesis and, 269 
-induced abscission, kinetin and GA; move- 
ment in cotton leaf petioles during, 152 
proline accumulation proline oxidase and, 
in spinach leaves, 531 
proline accumulation, translocation and, in 
barley leaves, 518 
Water vapor pressure, effect on thermal de- 
composition of 2-chloroethylphos- 
phonic acid, 474 
Wheat 
aleurone cells 
a-amylase precursor, 195 
chloroplast isolation, 1212 
crown, nuclear magnetic resonance study of 
water in, 627 
embryo germination, UDP-glucose increase 
during, 146 
leaf 
net photosynthesis, 916 
nitrate reductase stability, 346 
protoplast isolation, 1212 
seed germination, nonhistone chromosomal 
proteins and transcription during, 1016 
seedling, freezing tolerance, 5 
Wheat germ, cytokinin distribution in tRNA, 
35 


White mustard (see Mustard) 
Willow dormancy, ABA and, 774 
Wound hormone, traumatin, identification of 
536 
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Xenobiotics, ambimobility of 367 
Xylem 
alfalfa, vascular disruption, 1072 
-borne amino compounds, uptake and uti- 
lization by legume, 1076 
exudate, “rubidium movement to, from 
corn root apex, 163 
stream, potassium and calcium accumula- 
tion, 1143 
vessels, tomato, amino acid escape from, 
244 
white lupin, organic solute transport, 1082 


Zein polypeptide synthesis, 354 
Zinc, excess exposure 
callose deposition, 1170 
carbon export, 1165 
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phosphate-mediated control, 55 
postharvest variation in cellulase, poly- 
galacturonase, and pectinmethylester- 
ase in relation to, 306 
wound, synthesis, 417 
('*C]Ethylene metabolism during cotton leaf 
abscission, 971 
Etioplast membrane, identification in soybean 
hypocotyls, 398 
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chloroplast, DNA codes for poly(A)-RNA, 
818 
photosynthesis rhythm, 99 
Exoproteolytic activities in germinating 
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circadian rhythms and, 472 
cyclase enzyme, distribution, 203 
pyridazinone effects on, 300 
winter changes in pine chloroplast, 924 
Flavonoid glycoside biosynthesis in parsley, 
371 
Flooding injury in wheat and barley, 635 
Flowering 
barley, far red light and induction of, 1015 
Bougainvillea, 646, 810 
Freeze preservation using proline, 675 
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injury, phospholipase D and, 241, 247, 252 
Frost hardiness after water stress, 351 
Fruit 
bean, abortion and ABA concentration, 620 
effect on dormancy and ABA in bean buds, 
615 
Fucosyl transferase in corn roots, 909, 914 
Fumaria hygrometrica, cell-density-dependent 
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Fungal infection 
cell wall glycoprotein, in muskmelon, 314, 
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response to, 406 
Fungus, temperature and respiration, 347 
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Gas exchange, leaf oscillation and, 345 
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somal proteins in wheat, 780 
mustard seed, ABA-controlled, 822 
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Glucose-6-P dehydrogenase light modulation, 
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Glucose transport in Chlorella sorokiniana, 
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Glutamate metabolism in Vicia faba leaf discs, 
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plants, 314, 320 
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fixation pathways, 257 
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diurnal trends, in corn and sorghum, 476 
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phosphoenolpyruvate carboxylase, 269 
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binding to PSII, 995 
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temperature and, 83 
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phatase modulation, 491 

Kernel, corn, citrate-stimulated starch synthe- 
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idyl-induced porphyrin synthesis, 393 
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pyridazinone effects on lipids, 300 
senescence, polyamine effect on, 717 
spermine stabilization of thylakoid mem- 
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bean, photosynthesis regulation, 285 
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water potential, 476 
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ing, 971 
starch purification, 833 
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change, 345 
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nitrogen assimilation, 309 
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duced porphyrin synthesis, 393 
measurement of export, 361 
pea, aldolases, amino acid composition, 404 
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Sedum praealtum mitochondria, 182 
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diurnal growth trends, 476 
osmotic adjustment, 476 
phenylalanine transamination, 176 
water potential, 476 
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endopeptidases, 857 
moisture stress and acetylene reduction, 
551 
photorespiration in isolated cells, 1048 
photosynthate partitioning, 749, 872 
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a-linolenic acid biosynthesis pathway, 
428 
starch metabolism enzymes, 187 
sugar beet, ethylene and senescence, 796 
tobacco, ethylene and senescence, 796, 801, 
805 
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glutamate metabolism, 1043 
pyridazinone effects on lipids, 300 
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chloroplast division, 502 
DNA synthesis, 502 
nitrate reductase-inactivating factor, 640 
nitrate reductase in vitro stability, 439 
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salicylic acid and flowering, 421 
stress and protein turnover, 1109 
Lettuce 
chloroplast, cold storage, 942 
mitochondria, purification, 150 
seed, cutin composition, 1089 
Ligand specificity, cytokinin-binding protein, 
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Light (see also Ultraviolet light) 
activation by NADP-dependent malate de- 
hydrogenase, 744 
bright, Gonyaulax circadian clock and, 341 
far red, effect on photoperiodic induction 
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modulation 
glucose-6-P dehydrogenase, orthophos- 
phate control of, 846 
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Populus stomatal response to, 108 
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pathway, 428 
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nitrogen assimilation and transport, 1078 
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as precursor of tricarboxylic acid cycle, 159 
as xylem component in corn seedling root, 

684 
intramolecular labeling pattern, 435 
nitrate reductase and, in barley root, 660 
shuttle, of pea chloroplasts, 1064 
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potential of tobacco protoplasts, 959 
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tubers, 754 
corn, energy-linked ADP accumulation, 
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soybean leaf, 551 
Mollugo verticillata photosynthesis, 293 
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phytochrome radioimmunoassay, 327 
Octylguanidine-protoplasmic properties of Al- 
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Oxaloacetate reduction by pea chloroplasts, 
1058 
Oxidation, hydrogen peroxide-mediated, of 
IAA, 220 
Oxygen 
concentration, effect on CO, uptake during 
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flavonoid glycoside biosynthesis, 371 
RNA polymerase subunits, 671 
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DNA levels, 126 
fructose-1,6-bisphosphatase modulation, 
491 
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oxaloacetate reduction by, 1058 
pyruvate dehydrogenase, 1099 
ribosome-thylakoid association, 232 
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phosphorylation by, 757 
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L-malate as xylem component, 684 
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root, L-malate as xylem component, 684 
development, isocitrate lyase and, 228 
mung bean, phospholipid degradation and 
synthesis, 38 
pea, wound ethylene synthesis, 417 
rice, mechanism of chlorosis by a pyrazole 
compound, 774 
wheat 
ice encasement, 120 
icing-induced membranes, 695 
protein synthesis, temperature adapta- 
tion, 144 
Senecio vulgaris, herbicide binding to PSII, 
995 


SUBJECT INDEX 


Senescence 
barley leaf, polyamine effect on, 717 
leaf, ethylene and, 796, 801, 805 
pear cells, 814 
pear fruit polyribosomes during, 1104 
Serine formation, inhibition by glycine hy- 
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photosynthate partitioning into, 749 
purification, cotton leaf, 833 
synthesis, citrate-stimulated, 1039 
Stomata, Populus clones, response to light and 
humidity, 108 
Stress (see also Moisture stress; Water stress) 
-induced senescence of barley leaf, sperm- 
ine stabilization of thylakoid mem- 
branes during, 721 
photosynthesis and translocation, 852 
protein turnover and, in Lemna minor, 1109 
Suaeda monoica, enzymes and carbon flow, 
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Sucrose 
energy-dependent loading into soybean 
phloem, 546 
metabolism in sugar beet roots, 1070 
pools in palisade cells, 481 
uptake by sugar beet root tissue, 837 
Sugar 
intracellular distribution in protoplast, 88 
nucleotide, in germinating soybeans, 975 
transport, in isolated vacuoles, 61 
Sugar beet 
phloem loading, K promotion of, 528 
root 
sucrose metabolism, 1070 
sucrose uptake, 837 
[*S]Sulfate, incorporation into karyotype-spe- 
cific Chondrus crispus polysaccharides, 
585 
Sulfur assimilation in C, plants, 590 


T 


Temperature 
adaptation of protein synthesis, 144 
low, flooding injury and, in wheat and bar- 
ley, 635 
perturbations of Neurospora, 1000 
respiration and, 347 
-sensitive red light response, 521 
solvent/solute uptake and, 83 
Thermomyces lanuginosus, temperature and 
respiration, 347 
Thylakoid membranes, 
spermine, 721 
Thylakoid protein, Spirodela chloroplast, 828 
Thylakoid, ribosome dissociation, in pea, 232 
Thymidylate synthase from plants, 668 
Tobacco 
cells 
dimethylsulfoxide for analysis of com- 
partmentation, 623 
nitrate reductase, 663 
chloroplast, cold storage, 942 
ethylene binding, 538 
glycine hydroxamate and glycolate path- 
way, 706 
leaf, ethylene and senescence, 796, 801, 805 
nicotine biosynthesis, 236 
protoplasts 
membrane potential, 959 
vacuoles, 1114 
vacuoles, isolated, nicotine in, 74 
Tomato 
fruit, ripening, cell wall enzymes and, 534 
peroxidase, hydrogen peroxide-mediated 
oxidation of IAA, 220 
roots, phosphorus absorption kinetics, 484 
Tortula ruralis, respiration and ATP content 
during desiccation and rehydration, 13 
Toxicity, anaerobic metabolite, accumulating 
in winter wheat seedlings during ice 
encasement, 120 
Transglucosylase, Sclerotinia libertiana, 193 
Translocation patterns, soybean, 652 
Translocation stress, 852 
Tricarboxylic acid cycle 
malate as precursor, 159 
photoregulation of metabolism, 1043 
Tuber 
dormant, mitochondrial 
changes, 754 
potato 
respiration, volatiles and, 108 
tissue, wounded, GA; and RNA poly- 
merase in, 863 
tissue, wounded, RNA synthesis in, 863 
Tulip protoplast, intracellular distribution, 88 
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L-Tyrosine 
biosynthesis in mung bean, 727 
metabolism in Odonthalia, 1032 


U 


Ultraviolet light-resistant rose cells, 936 
Ulva, diurnal photosynthesis, 896 


Vv 


Vacuolar volume, bush bean, 900 
Vacuole 
isolated, sugar transport in, 61 
isolated, tobacco, nicotine in, 74 
tobacco protoplast, 1114 
Vanadate, Albizzia rhythmic leaflet move- 
ment, 905 
Vegetative regrowth in alfalfa, | 
Vicia faba 
guard cell 
carbohydrates, 79 
PEP carboxylase, 269 
leaf discs, glutamate metabolism, 1043 
leaf, pyridazinone effects on lipids, 300 
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palisade parenchyma, sucrose pools, 481 
photosynthesis, 159 
Vinca rosea, membrane alteration in crown 


gall, 543 


Ww 


Water potential in corn and sorghum, 476 
Water relations 
of cotton plants under nitrogen deficiency, 
495, 499 
of plant tissues, circuit analog model, 712 
Water stress 
frost hardiness after, 351 
photosynthesis and translocation, 852 
Water transport 
parameters, Chara corallina cells, 18 
plant size and, in bean, 770 
temperature and, 83 
Wheat (see also Winter wheat) 
chromosomal proteins, 780 
flooding injury, 635 
herbicide effect on nitrate and nitrite reduc- 
tion, 273 


leaf 
chloroplast division, 502 
DNA synthesis, 502 
nitrate reductase-inactivtating factor, 640 
nitrate reductase in vitro stability, 439 
ribulose bisP carboxylase, 880 
photorespiration, 735 
photosynthesis, 735 
RNA polymerase subunits, 671 
seedling 
icing-induced membranes, 695 
protein synthesis temperature adaptation, 
144 
Wheat germ, cytokinin-binding protein,.594 
Winter wheat seedling, ice encasement, 120 
Wound ethylene synthesis, 417 


xX 
Xylem 
L-malate as component, in corn seedling 
root, 684 
soybean, nitrogen transport, 411 


vessels, papyrus, cation exchange capacity, 
954 
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